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ABSTRACT 



In an image scanning system in which a light beam is 
deflected by an optical deflector to effect the main 
scanning across a recording medium while the subscan- 
ning is effected by mechanically moving the recording 
medium, the optical components for scanning the light 
beam across the recording medium and the mechanical 
components for moving the recording medium in the 
sub-scanning direction are all mounted on a single 
frame. The single frame is mounted by way of a vibra- 
tion insulator on an outer frame structure of the system 
on which means for feeding the recording medium to 
the scanning position and for discharging it therefrom is 
mounted. 

8 Claims, 4 Drawing Figures 
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.: v , i ; . . : thereof is selected with respect to the mass of said frame 

. ' IMAGE SCANNING SYSTEM . \> structure so that the frequency of the vibration of the 

' . . , K frame is sufficiently lower than the natural frequency of 

BACKGROUND OF THE INVENTION ; , * the frame structure itself. 

1. Field of the Invention- [ ' 5 

This invention relates to an image scanning system irtimage scannmg%hich results in distortion of a part of 

for scanning a light beam to record an image or to read accorded image, cyclic uneveness of the density in a 

a recorded image, and more particularly to an image recorded image and displacement of a recorded image 

scanning system in which the main scanning of the light can be effectively prevented. It is considered that this is 

beam is effected by deflecting the light beam across a 10 because the vibration of the scanning section is insulated 

recording medium using an optical deflector and the Jrom the vibration of the feeding/discharging mecha- 

sub-scanning is effected by mechanically moving the v "hism of the recording medium. 

recording medium. , BRIEF DESCRIPTION OF THE DRAWINGS 

2. Description of the Prior Art t< ' 

In an image recording system or an image reading '* FIG. 1 is a side elevatipnal view partly in cross sec- 
system in which a light beam emitted from a light tion of an image scanning system in accordance with an 
source is guided to a recording medium by way of opti- embodiment of the present invention, 
cal systems such as optical deflectors and mirrors, tur- FIG. 2 is a plan view of a part of the system shown in 
bulence in the image scanning is apt to occur because of FIG. 1, 

minute displacements of the optical components which 20 FIG. 3 is a side elevational view partly in cross sec- 
are amplified by the optical lever effect, atfiesedisplace- tion of an image scanning system in accordance with 
ments of th e optical c omponent s are gene ^ ate d ^y ^xte r- another embodiment of the present invention, and 
nal»force^ ue"tb M rc fi^ actual p\Q t 4 IS a ^ e view of an inner frame employed in 

torsffij|i^h^ to t h e S y S tem shown in FIG. 3. 

reduc^t heMinflUen^gg giSe^ external forces^various 25 

rcmcdies.'hSvelfflen Sed. For example, conventional •■■ DESCRIPTION OF THE PREFERRED 
remedies include providing each: actuator with an an- . EMBODIMENT 
tivibratiori device, increasing the rigidity of the overall F |q j is a side e i eV ational view partly in cross sec- 
system and controlling the operating sequence to make tion of an image scann i ng system for reading a recorded 
the actuators inoperative while the scanning is being 30 . fl accordance with an embodiment of the present 

effected. Conventional, remedies for eliminating vibra- invention , and Fia 2 is a fragmentary plan view of 
tions from outside the system include placing the over- pig 1 

all system on an antivibratioh platform and fixing the Tne overall system of this embodiment is contained in 

overall system on a large base. . , ■ . large outer frame 1. An inner frame 2 which is gener- 

The conventional ^^^^^^ 35 ally rectangular in cross section is supported in the 

b^"* 6 ^^ ouL frame 1 by a vibration insulator comprising 

feeding recording media thereto and discharging them . . A ~- fv„™ % ^^aaJa 

therefrom, the overall system becomes complicated and S P™«? 3 a d «P« 4 < ™ € 1 " 

the manufacturing cost thereof, is significantly -in- » 3 /»* of 0 PP osed wal s l h * teof W1 * a " 

creased. For example, if each actuator is provided with 40 receiving an original i bearing thereon image 

an antivibration device or the rigidity of the frame is ^ orm f ° n * ^ outl * P? rt lb f <J r ^charging the 

increased, the manufacturing cost of the system or the 5 after the scanning is completed. A receiving 

weight of the overalt system is directly increased. If the cpnVeyor belt 6 and a discharging conveyor belt 7 are 

operating sequence is arranged -to make the actuators provided adjacent to the inlet port la and the outlet 

inoperative while the scanning is being effected, the 45 ?°^ lb \ respectively. 

cycle time of the system is lengthened and the efficiency The inner frame 2 ts provided with an inlet port 2a 

of the system is lowered. opposed to the inlet port la of the outer frame 1 and the 

receiving conveyor belt 6 extends between the inlet 

SUMMARY OF THE INVENTION p0 rts la and 2a. The inner frame 2 is further provided 

The primary object of the present invention is to 50 with an outlet port 2b opposed to the outlet port lb of 

provide an image scanning system in which turbulence the outer frame 1 and the discharging conveyor belt 7 

in the image scanning due to forced vibrations from extends between the outlet ports 1* and 26. In the top 

actuators inside the system and/or from outside is efTec- wall of the inner frame 2 is formed an opening 2c 

tively prevented, without increasing the manufacturing through which a scanning light beam travels. On the 

cost thereof or lengthening the cycle time thereof. 55 top wall of the inner frame 2 is mounted an optical 

1- $In accordance with the present invention, compo- system for scanning the light beam comprising a laser 

nents for main scanning and sub-scanning such as a light source 10, a mirror 11 for reflecting a laser beam emit- 

sburce, an optical, system for deflecting the light beam ted from the laser source 10, a galvanometer mirror 12 

emitted from the light source, an electric motor for the for deflecting the laser beam reflected by the mirror 11, 

sub-scanning and a mechanism driven by the electric 60 a condenser lens 13 for focusing the deflected laser 

motor for feeding a recording medium in the sub-scan- beam from the galvanometer mirror 12 on the surface of 

hing direction are all mounted on a single frame struc- the original 5 and a mirror 4 for downwardly reflecting 

ture, and the frame structure is mounted via a vibration the laser beam passing through the lens 13, toward the 

insulator (e.g., springs, rubbers) on the body structure surface of the original 5 through said opening 2c. 

of the system for mounting all components thereof in- 65 In the interior of the inner frame 2 is provided a hori- 

cluding means for feeding recording media into the zontally extending feeding belt 15 for feeding the origin 

system and discharging them therefrom. When a spring nal 5 in the sub-scanning direction. A suction box 15a is 

is used as the vibration insulator, the spring constant disposed under the feeding belt 15 in order to hold the 
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original 5 in a predetermined position on the feeding 
belt 15. Near the receiving conveyor belt 6 is disposed 
a locating means (not shown) for precisely locating the 
original 5 with respect to the feeding belt 15. 

There is disposed above the feeding belt 15 a photo- 5 
detector 16 which receives light from the original 5. 
The light from the original 5 may be the scanning light 
beam reflected by the original 5 or light emitted from 
the original 5 in case that the original 5 is of a type 
which emits light when stimulated by a light beam like 10 
a stimulable phosphor sheet 

An original receiver 17 is provided outside the outer 
frame 1 adjacent to the outlet port lb to receive the 
original 5 discharged by the discharging conveyor belt 
7. 15 

The image scanning system of this embodiment is 
suitable in case that the original 5 is of the nonbendable 
stiff plate or rigid sheet type. 

In the image scanning system of this embodiment, the 
laser source 10 (light source), mirrors 11 and 14, the 20 
galvanometer mirror 12 flight deflector), the condenser 
lens 13 and the feeding belt 15 feeding the original in the 
subscanning direction are all fixed to the inner frame 2 
which is insulated from vibrations from outside. For 
example, the components fixed to the inner frame 2 are 25 
independent from the receiving conveyor belt 6 and the 
discharging conveyor belt 7 and the vibrations from the 
conveyor belts 6 and 7 are not transferred thereto. 
Therefore turbulence in reading the image on the origi- 
nal due to the vibrations of the conveyor belts 6 and 7 is 30 
prevented and the scanning of the image or the reading 
of the image can be effected with high accuracy. The 
photodetector 16 may be fixed to the inter frame 2. This 
advantageous in that the components of the image read- 
ing section are combined into one unit. .35 

The image scanning system of the above embodiment 
is particularly suitable for a system disclosed 'in, for 
example, U.S. Pat No. 4,258,264 and Japanese unexam- 
ined Patent Publication N61 56(1981)- 11395 in Which 
the recording medium is a plate like member bearing 40 
thereon stimulable phosphor which reproduces a radia- 
tion image recorded thereon, in the form of fluorescent 
light upon exposure to a stimulating ray. In the system 
the radiation image recorded on the stimulable phos- 
phor sheet is read out by scanning a stimulating light 45 
beam thereacross, and the scanning of the stimulating 
light beam must be effected with high accuracy. 

FIGS. 3 and 4 show an image scanning system in 
accordance with another embodiment of the present 
invention which is suitable for recording an image on a 50 
bendable filmlike recording medium such as a photo- 
graphic film or a photosensitive film material sensitive 
to a laser beam. ■■ 

As shown in FIG. 3 an inner frame 22 is supported in 
an outer frame 21 by springs 23 and dampers 23'. The 55 
inner frame 22 is generally of an L-shape in cross sec- 
tion, and a laser source 24, mirrors 25a and 25b (FIG. 4), 
a light modulator 50 and a galvanometer mirror 26 are 
fixedly mounted on the vertical portion 22a thereof. A 
laser beam emitted from the laser source 24 and de- 60 
fleeted by the galvanometer mirror 26 travels through 
an opening 22c formed in the vertical portion 22a and 
through a condenser lens 51 to be reflected by a pair of 
mirrors 27 and 28 in the inner frame 22, thereby being 
scanned across a photosensitive recording medium 30 65 
on a suction drum 29 mounted on the horizontal portion 
22b of the inner frame 22. The recording medium 30 is 
fed to the suction drum 29 along a guide plate 31 



through an inlet 21a formed in the top wall of the outer 
frame 21. The suction drum 29 feeds the recording 
medium 30 along the peripheral surface thereof in the 
sub-scanning direction and delivers the recording me- 
dium 30 to a discharging conveyor, belt 32 extending 
toward an , outlet 21b formed in one side wall of the 
outer frame 21. ....... 

Also in this embodiment, the laser source 24, the 
mirrors 25a and 25^ the light modulator 50, the con- 
denser lens 51, the galvanometer mirror 26, the mirrors 
27 and 28, and the suction drum 29 for feeding the re- 
cording medium in the sub-scanning direction are all 
fixedly mounted on the inner frame 22 which is insu- 
lated from vibrations from the outer frame ?1, and thus 
insulated from vibrations; from the devices for feeding 
the recording medium 30 to the suction drum 29 and 
discharging the recording medium 30 therefrom. Ac- 
cordingly, the recording medium 30 is stably fed in the 
subscanning direction while the laser beam is scanned 
thereacross, whereby the turbulence in the recorded 
image can be effectively prevented. 

Although in the above embodiment, the optical com- 
ponents for scanning the laser beam across the record- 
ing medium 30 are all mounted on the vertical portion 
22a of the inner frame 22, of course some of them may 
be mounted on the . horizontal portion 22b thereof 
within the scope of the present invention. 

The embodiment of FIGS. 3 and 4 is suitable for a 
flexible and bendable recording medium and is suitably 
applied to a recording system in which an image is 
recorded on a photosensitive film with a laser beam. 

Although, in the above embodiments a rigid plate like 
recording medium and a flexible photosensitive record- 
ing medium are used by way of example, various other 
recording media can be used depending on the applica- 
tion of the image scanning system. For example, the 
recording medium may be like a roll sheet or may be 
shaped like a drum. 

The image scanning system shown in FIGS. 1 and 2 
is for reading an image on a recording medium. How- 
ever, the image scanning system can be modified into a 
recording system by providing a light modulator in- 
stead of the photodetector 16. Similarly, though the 
system shown in FIGS. 3 and 4 is for recording an 
image, it can be modified into a reading system by pro- 
viding a photodetector instead of the light modulator 
26. 

Further, although a combination of springs and 
dampers is used as the vibration insulator in each of the 
above embodiments, the vibration insulator may be of 
any type. For example, the vibration insulator may be a 
rubber vibration insulator, a static pressure bearing or a 
magnetic bearing. 

In the above embodiments, an endless belt in combi- 
nation with a suction box and a suction drum are respec- 
tively used for feeding the recording medium in the 
sub-scanning direction. However, other feeding means 
such as a magnetic drum and a combination of a pinch 
roller and a rotary drum can be used insofar as the 
recording medium can be accurately fed in the sub- 
scanning direction. 

Further, a multifaceted mirror or a supersonic deflec- 
tor can be used as the light deflector instead of the 
galvanometer mirror. 

We claim: 

1, An image scanning system for two-dimensionally 
scanning a light beam across a recording medium com- 
prising a feeding and discharging means for feeding the 
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recording medium to a scanning position and discharg- 
ing it therefrom, a sub-scanning means for feeding the 
recording medium in the sub-scanning direction at the 
scanning position, and a light beam scanning means for 
scanning the light beam in the main scanning direction 5 
at the scanning position, the light beam scanning means 
including a light source for emitting the light beam and 
a light deflecting means for deflecting the light beam to 
sweep the recording medium on the sub-scanning means 
in the main scanning direction, 10 
characterized in that said light source, light deflecting 
means and the sub-scanning means are mounted on 
a single inner frame which is mounted by a vibra- 
tion insulator on an outer frame on which said 
feeding and discharging means is mounted. IS 

2. An image scanning system as defined in claim 1 in 
which said sub-scanning means comprises an endless 
belt having a horizontally extending portion and said 
inner frame is a tubular member generally rectangular 

in cross section, said endless belt being mounted in the 20 
tubular member on the bottom thereof, said light source 
and the light deflecting means being fixedly mounted on 
the top wall of the tubular member, and an opening 
being formed in the top wall to permit the light beam 
deflected by the light deflecting means to impinge upon 25 
the recording medium on the endless belt. 

3. An image scanning system as defined in claim 2 in 
which said recording medium is a stimulable phosphor 
sheet on which a radiation image can be recorded, 
which radiation image can be reproduced in the form of 30 
fluorescent light by exposure to a stimulating ray. 

4. An image scanning system as defined in claim 1 in 
which said sub-scanning means comprises a rotary 
drum, said inner frame is generally of L-shape or in- 
verted T-shape in cross section and comprises a hori- 35 



zontal portion and a vertical portion integrally formed 
with each other, said rotary drum is horizontally 
mounted on the horizontal portion of the inner frame, 
said light source and the light deflecting means are 
mounted on the vertical portion, and an opening is 
formed in the vertical portion to permit the light beam 
deflected by the deflector to impinge upon the record- 
ing medium on the rotary drum. 

5. An image scanning system as defined in claim 4 in 
which said light deflecting means comprises a light 
deflector for deflecting the light beam from the light 
source in a horizontal plane to pass through said open- 
ing and a mirror for reflecting the deflected light beam 
toward the recording medium on said rotary drum. 

6. An image scanning system as defined in claim 4 or 
5 in which said rotary drum is a suction drum. 

7. An image scanning system as defined in claim 1 in 
which said sub-scanning means comprises a rotary drum 
and a pinch roller operatively connected thereto, said 
inner frame is generally of L-shape or inverted T-shape 
in cross section and comprises a horizontal portion and 
a vertical portion integrally formed with each other, 
said rotary drum is mounted on the horizontal portion, 
said light source and the light deflecting means are 
mounted on the vertical portion, and an opening is 
formed in the vertical portion to permit the light beam 
deflected by the deflecting means to impinge upon the 
recording medium on the rotary drum. 

8. An image scanning system as defined in claim 7 in 
which said light deflecting means comprises a light 
deflector for deflecting the light beam from the light 
source in a horizontal plane to pass through said open- 
ing and a mirror for reflecting the deflected light beam 
toward the recording medium on said rotary drum. 
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